honeybee A. mellifera (Thai, 2008) . Eastern honey bee (Apis cerana) is distributed across all provinces of Vietnam except the Uminh forest, Ca Mau province (9.4°N, 105.2°E) which is located at the southern tip of the country (Thai, 2008) (Fig. 1) . It has been reported that there are two subspecies of A. cerana in Vietnam: A. cerana cerana in the North and A. cerana indica in the South (Ruttner, 1988; Hepburn et al., 2001b; Radloff et al., 2005b; Radloff and Hepburn, 2010; Abrol, 2013) . However, by using DNA and morphological analyses reported that A. cerana cerana is distributed only in the Dongvan Karst plateau (Global geological park) in Ha Giang province of Northern Vietnam (Thai 2008) (Fig. 2) .
Some biological characteristics such as the length of proboscis, the length and width of the front wing, the length and width of Basitarsus, queen's laying capacity, colony strength of A. c. cerana worker bees in Dong van are significantly bigger than that of A. c. indica in Hatay (Toan, 2012) .
In Vietnam, traditional beekeeping with the Eastern honeybee Apis cerana has been practiced for a long time by farmers. In the 8th century, Mr. Pham Le, who was Mandarin of Agricultural Ministry of Vietnam, wrote and issued documents on traditional beekeeping techniques with A. cerana (Chinh, 1996) . In the 18 th Le Qui Don, a poet, and the great scholar in feudal Vietnam described some biological characteristics of A. cerana in the encyclopaedia "Van dai loai ngu" (Crane, 1999 
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1999). (Toumanoff, 1933) ; (Toumanoff and Nanta, 1933) (Woyke, 1996) . Beekeeping techniques with moveable frame hives were introduced to the North of Vietnam in 1960 and also greatly assisted in developing beekeeping with the native honeybee A. cerana (Chinh, 2012) . During the same period, the exotic A. mellifera colonies were successfully re-introduced into the South of
Vietnam from Hong Kong. After more than 50 years this honeybee species is well adapted to the climate and flower sources in Vietnam .
The two honey bees' species being kept commercially in 
Sacbrood disease management
Sacbrood is a brood disease caused by sacbrood virus infection. Sacbrood virus (SBV) was first described by White on A. mellifera in the U.S. in 1913 (Bailey et al., 1964) . SBV is one of many insect viruses generally referred to as picornavirus-like (Grabensteiner et al., 2001 ).
At present 4 SBV strains have been identified, including sacbrood vius on A. mellifera (SBV) (Bailey et al., 1964 ), Thai sabrood virus (TSBV), Chinese sacbrood vius (CSBV) (Bailey et al., 1982; Zhang et al., 2001) , and
Korean sacbrood vius (SBV-Kor) (Lee et al., 2010) . In
Vietnam, two strains of the virus have been found on A.
cerana, CSBV in the north and TSBV in the south. According to (Chinh, 1996) , an epidemic of sacbrood disease 
Symptoms:
On the surface of the diseased brood comb are sunken covers, uncapped pupae, and many sac-like larvae seemingly twisted in their cells. The infected larvae change in color from pearly white to pale yellow and shortly after death they dry out into gondola-shaped scales (Bailey, 1975) . The segmented lines of brood are not clear and dead larvae are typically odorless (Chinh 1990 ). Fig. 4 shows that brood dead from SBV change color and shape, with sac of liquid on tail of brood.
Diagnosis:
In the laboratory: SBV diagnosis is based on traditional methods such as using electronic microcopy, serology, and immunology. In recent years, multiplex RT-PCR/RFLP technique has been effectively applied to diagnose early SBV infection (Trung et al., 2010; Thai et al., 2010; Duong et al., 2015; Thu et al., 2016) .
In the field: SBV can be diagnosed based on observations of the colony and clinical symptoms in developing brood. There are very few foraging bees observed at the front entrance of diseased colonies. In the nest, there are more old bees than young. The brood pattern is spotty with sunken caps, uncapped pupae, and a lot of pointed larvae emerging on the surface of brood combs (Chinh, 2012) ( Fig. 3) . 
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Prevention and treatment
Prevention:
The colonies must be kept with a good queen, populous number of workers, and enough stored honey. The number of adult bees and combs should be equalized. The combs of a diseased colony should not be combined with a healthy one. Infected colonies must be handled immediately to avoid spreading the disease.
Before reusing empty hives, old equipment should be cleaned by washing with water and then exposed to the sun (Chinh, 1990) . Currently, biological controls are being applied widely (Chinh, 2012) . The principle of these methods is to make the colony broodless for 8~10 days, because no larvae lead to any food for the virus (Bailey, 1981) . There are two methods to create a broodless colony. One way is to replace the queen of a diseased colony by a queen cell or virgin queen, rearing these from a disease resistant colony, and the other way is to cage the laying queen of the diseased colony for 8~10 days (Fig. 4) .
Both methods were combined with eliminating dead brood combs to increase density of worker bees covering the combs. Then the sugar syrup should be fed to bees 3~4 times (at night) continuously or these colonies should be moved to new place with better floral sources. As a result, more than 90% of the diseased colonies were cured.
However, the effectiveness of these methods depends on the weather and flower sources. By caging the queen, however, there were some colonies with a recurrence so the replacement queen in the diseased colony must be from resistant stock (Chinh, 1990) .
Disease resistant breeding:
There is some evidence that strains of bees differ in their susceptibility to sacbrood (Bailey, 1967) . Colonies headed by imported queens showed a significant increase in larval mortality due to SBV than local colonies maintained under the same conditions (Ball, 1999 cerana colonies. Queens were reared from colonies that had survived an outbreak, and were used to replace queens in the infected colonies, with promising results in the first generation (Chinh, 2012) . However, selected honeybee generations of second and third showed that infection ration of SBV reduced significantly. Disease resistance in Fig. 4 . Replacing queen by a queen from healthy colony (left) or caging the queen in the diseased colony for 8~10 days to make a broodless colony, breaking off the food source of sacbrood virus (right).
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A. cerana was applied to a closed population selection from 1989 to 1996, and after four generations, the SBV infection rate was reduced from 23.1% to 2.3%. After 6 generations, the infection rate of the population and the control were 3.2 and 26.7% respectively (Toan, 2012) .
